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From: Meyer, Lisa A
To: Nicholas.Galla@stcharlescitymo.gov; Paul Michalski; john.phillips@stcharlescitymo.gov; Todd Aseltyne; Howell,


Tonya; Sperry, Clint; Brown, Randolph
Cc: Giesmann, Craig J; Knowles, Susan B; Miller, Barbara J; Moentmann, Jeannine L
Subject: City Water Plant Effluent Sampling
Date: Wednesday, October 26, 2022 1:49:07 PM
Attachments: Work Plan for Sampling Effluent at City of St Charles Water Plant.docx


USEPA/City of St. Charles,
Attached is proposed work plan for VOC sampling at the effluent of the City of St. Charles' water
treatment plant. Please feel free to contact me with questions, and to schedule LEA for this work.
Thanks,
: : : : : : : : : : : : : : : : : : : : : : : : :
LISA A. MEYER
Consulting Engineer, Environmental Services 
C 314.488.0151
E Lmeyer2@ameren.com
.........................
Ameren Missouri
1901 Chouteau Ave.
P.O. Box 66149, MC 602
St. Louis, MO 63166-6149
Ameren.com
Please consider the environment before printing this e-mail.
This communication and any attachments may be privileged and/or confidential and protected
from disclosure, and are otherwise the exclusive property of Ameren Corporation and its
affiliates (Ameren) or the intended recipient. If you are not the intended recipient, you are
hereby notified that any dissemination, distribution or copying of this communication is
strictly prohibited. Note that any views or opinions presented in this message do not
necessarily represent those of Ameren. All e-mails are subject to Ameren policies. If you have
received this in error, please notify the sender immediately by replying to the message and
deleting the material from any computer.
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Sampling of Effluent at City of St. Charles Water Plant


10/26/22








1. Purpose: At the request of USEPA, to identify whether water distributer to customers from the St. Charles Water Treatment Plant contain volatile organic chemicals.  





2. The parameters to be analyzed: SW-846 5030, 8260B, VOLATILE ORGANIC COMPOUNDS BY GC/MS 





3. Sample method: Sample point to be identified and designated by the City of St. Charles.  Two sets of samples will be collected at the sample point.  Loureiro Engineering Associates (LEA) will collect a set of samples, and concurrently the City of St. Charles will collect a set of samples.  Sample collection to follow the attached LEA sampling standard operating procedures.





4. Frequency:  One time event to be scheduled by USEPA in coordination with the City of St. Charles.





5. [bookmark: _Hlk117671858]Analysis: LEA will submit their sample set for priority analysis to Teklab in Collinsville, IL.  The City of St. Charles will submit their sample set for priority analysis to an accredited laboratory of choice.  All sample set results shall be shared with USEPA, MDNR, Ameren, and the City of St. Charles.  





See attached LEA sampling stand operating procedures.
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Loureiro Engineering Associates, Inc.


Standard Operating Procedure for


Quality Assurance/Quality Control Measures for


Field Sampling Activities





1. Purpose and Scope





This document describes procedures to be followed for proper Quality Assurance (QA) / Quality Control (QC) practices, which shall incorporate all activities associated with field measurements and sampling, proper documentation of field and post-field activities, QC sample preparation, chain-of-custody protocol, sample management procedures, and laboratory analytical procedures. The purpose of QA/QC practices is to confirm that Data Quality Objectives (DQOs) are met for a project.


Since a field QA/QC sample may be referred to in different ways, or the same term may be used to refer to different types of QA/QC samples, the names and intended meanings of the field QA/QC samples that may be collected for Loureiro Engineering Associates, Inc. (LEA) projects are provided in Section 3. The use of specific QA/QC measures is project-specific as defined in the project work plan. Similarly, the frequency of QA/QC sample collection is project-specific. Although general guidelines are provided in this SOP, refer to the project-specific work plan or Quality Assurance Project Plan (QAPP) for the types and frequencies of QA/QC samples to be used for a specific project.





2. Related Standard Operating Procedures





· 10030 – Processing Performance Evaluation Samples


· 10038 – Documentation and Integrity of Field Sampling Activities


· 10067 – Handling, Packaging, and Shipping of Analytical Samples


3. Definitions





· Equipment Blank: A sample of analyte-free water poured over or through field sampling equipment. It is collected after completion of decontamination and prior to sampling at another location. The sample accompanies the other field samples to the laboratory for analysis. When used with decontaminated field sampling equipment, the purpose is to assess the adequacy of the decontamination process. May also be called a rinse blank or rinsate blank. When used with disposable sampling
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equipment, the purpose is to evaluate contamination introduced from the sampling equipment.





· Field Blank: A generic term for any sample submitted from the field that is identified as a blank. In the context of this SOP, field blank means a sample of media free of measurable contaminants that is exposed to the same field conditions as the field samples and opened in the field for a predefined period of time. Liquid field blanks may also be collected by pouring water free of measurable contaminants from its original container into sample containers in the field. The sample accompanies the other field samples to the laboratory for analysis. The purpose of a field blank is to measure ambient contamination in the field.


· Field Duplicate: A generic term for two (or more) field samples taken at the same time in the same location and are intended to represent the same population. A duplicate may also be referred to as a replicate. In the context of this SOP, “Field Duplicate” means samples that are intended to represent the same population and are taken through all steps of the analytical procedure in an identical manner and provide precision information for the data collection activity. There are two categories of Field Duplicate samples defined by the collection method: co-located Field Duplicates and subsample Field Duplicates.


· Subsample Field Duplicate: A type of Field Duplicate where the sample is homogenized and then divided into two or more portions so that lab variability can be evaluated. The samples are given independent names so they are not associated with one another by the analytical laboratory (e.g., double  blind). Note: Homogenization may have an impact on sample integrity for some sample types (e.g., volatile organic compounds [VOCs] in soil); in these cases, co-located samples may be more appropriate.





· Co-Located Field Duplicate: A type of Field Duplicate where independent samples are collected as close as possible to the same point in space and time using the same sampling method. They are two separate samples taken from the same source, stored in separate containers, and analyzed independently by the same method and laboratory. Co-located Field Duplicates generally provide more information about the measurement precision of the sampling process, including the sampling equipment and heterogeneity of the site. The samples are given independent names so they are not associated with one another by the analytical laboratory (e.g., double blind).


· Matrix Spike (MS): A type of field duplicate (generic) where the sample is divided into two representative portions taken from one sample in the field. The sample is mixed (except volatiles) prior to division to minimize sample heterogeneity. At the laboratory, known concentrations of certain target analytes are added before sample preparation, cleanup, and determinative procedures have been implemented. The








matrix spike analysis is used to assess the performance of the method by measuring the effects of interferences caused by the sample matrix and reflects the bias of the method for the particular matrix in question.





· Matrix Spike Duplicate (MSD): Additional replicates of matrix spike samples that are subjected to the same sample preparation and analytical scheme as the original sample. The matrix spike duplicate is used to document the precision as well as bias of a method in a given sample matrix.





· Replicate Sample: A type of field duplicate (generic) where the sample is divided  into two or more representative portions. The sample is mixed (except volatiles) prior to division to minimize sample heterogeneity. The replicate sample is archived to provide a back-up sample for analysis if the primary sample is damaged during shipment and handling or if lab blanks associated with the analysis of the primary sample show clear evidence of contamination.


· Split Field Sample: A type of field duplicate (generic) where the sample is divided into two or more representative portions taken from one sample in the field and analyzed by at least two different laboratories and/or methods. The sample is mixed (except volatiles) prior to splitting to minimize sample heterogeneity. These samples are used to assess precision variability, and data comparability between laboratories or methods.


· Temperature Blank: A vial of water that accompanies the sample(s) that will be tested upon arrival at the laboratory to ensure that the temperature of the contents of the shipping container were within the required temperature range (generally 4°C ± 2°). Other devices, such as a recording thermometer or temperature strip, may be used in lieu of a temperature blank, providing they monitor the appropriate temperature range.


· Trip Blank: A sample of media free of measurable contaminants taken from the laboratory to the sampling site and returned to the laboratory unopened. A trip blank is used to document contamination attributable to shipping and field handling procedures. Most commonly used for VOC samples. When used for other  parameters, it gives a measure of the contamination introduced to a sample by the container (also referred to as a bottle blank). For VOC samples, trip blanks should be prepared at a frequency of one per day of sampling during which samples are collected for VOC samples.





4. Equipment





· Laboratory glassware


· Cooler with identifiable cooler ID


· Chain-of-custody








5. Procedures





5.1. General





5.1.1. All QA/QC sample preparation procedures shall be properly documented including:





· Name of person(s) involved in sample preparation.


· Sample numbers.


· Analyses required.


· Number, type, size of containers used.


· Preservation method.


· Date and time of sample preparation.


5.1.2. All information shall be included in the field logbook and/or appropriate field forms, but not necessarily in the chain-of-custody record except as needed for proper sample identification and analysis. Blind sample numbers are used in order not to disclose the nature of the sample to the laboratory. No information that would identify the sample as a QA/QC sample shall be included in the chain-of-custody record.


5.1.3. At the conclusion of each sampling day, a quality control review shall be conducted using the Field Quality Review Checklist and the Daily Field Report.





5.2. QC Sample Preparation





5.2.1. Trip Blank





5.2.1.1. Trip blanks shall be used when sampling surface water, groundwater, soil, and sediment for VOCs. Trip blank(s) shall be included in each shipping container (cooler) carrying solid and/or liquid matrix samples that are to be analyzed for VOCs.





5.2.1.2. Trip blanks shall be provided by the analytical laboratory, and used only with samples that are to be analyzed for VOCs. Trip blanks shall not be opened at any time prior to arrival at the laboratory for processing and analysis.


5.2.1.3. The trip blank samples shall be transported to the field with the sample bottleware. Trip blank samples shall be handled and treated in the same manner as the field samples collected for VOC analysis.








5.2.1.4. For solid-matrix samples collected using the water and methanol preservation methods, unopened vials will be submitted to the laboratory as trip blanks. For solid-matrix samples collected  using  En Core®  containers,  two  sealed  En Core® containers will be submitted to the laboratory as the trip blank sample.





5.2.2. Temperature Blank





5.2.2.1. Temperature blanks shall be used when sampling surface water, groundwater, soil, and sediment. One temperature blank should be included per shipping container (cooler) containing environmental samples.





5.2.2.2. Temperature blanks may indicate if the required temperature range (generally 4°C ± 2°) has been exceeded.





5.2.2.3. Temperature blanks shall be provided by the laboratory and accompany the bottleware to the field.





5.2.2.4. Other devices, such as a recording thermometer or temperature strip, may be used in lieu of a temperature blank, providing the device monitors the appropriate temperature range.





5.2.2.5. The temperature blank or other temperature-indicating device shall be placed in the cooler at the same time as the ice, in preparation for sample collection.





5.2.3. Equipment Blank





5.2.3.1. Equipment blanks shall be used when sampling surface water, groundwater, soil, and sediment. One equipment blank shall be collected for each sample bottle/preservation technique/analysis procedure per matrix per sampling event, or as otherwise specified in project-specific documents





5.2.3.2. The purpose of an equipment/rinsate blank is to determine if decontamination procedures were adequate or if any of the equipment might contribute contaminants to the sample.





5.2.3.3. An equipment blank is prepared by running analyte-free deionized water through all sample collection equipment (bailers, pumps, filters, split-spoon) and placing it in the appropriate sample containers for analysis. If equipment has








been decontaminated in the field, the equipment blank shall be collected after decontamination procedures have been performed before sample collection at the next location. The locations of the samples collected before and after the equipment blank should be recorded on the field paperwork.





5.2.3.4. For certain constituents (e.g., per- and polyfluorinated alkyl substances [PFAS]), the laboratory may need to provide certified analyte-free water for the equipment blank.





5.2.4. Field Blank





5.2.4.1. Field blanks shall be used only when dictated by project- specific DQOs. Refer to project-specific documents for instruction regarding frequency of collection.





5.2.4.2. The purpose of a field blank is to evaluate ambient contamination in the field.





5.2.4.3. This procedure only covers the collection of liquid matrix field blanks. If a solid matrix field blank is needed, project-specific modifications to this procedure will be required.





5.2.4.4. A liquid field blank is prepared by pouring analyte-free deionized water into the appropriate sample containers for analysis at the field sampling location. For certain constituents (e.g., PFAS), the laboratory may need to provide certified analyte-free water for the field blank.





5.2.5. Field Duplicates





5.2.5.1. Subsample field duplicate samples shall be used for soil and sediment samples, unless project-specific documents specify the use of co-located samples. One sample shall be obtained  for each sample bottle/preservation technique/analysis procedure per sampling event or one out of every 20 samples, unless co-located samples are used (see below), or as otherwise directed in project-specific documents


5.2.5.2. No information that would identify the sample as a duplicate sample shall be included in the chain-of-custody record.





5.2.5.3. Subsample Field Duplicate Samples








5.2.5.3.1. Subsample field duplicate samples  provide precision information on handling, shipping, storage, preparation, and laboratory analysis.





5.2.5.3.2. These are samples that have been divided into two or more portions in the field after the samples have been homogenized. Due to potential VOC loss during homogenization, non-homogenized VOC sampling methods intended to minimize the variability between samples shall be used, as indicated below.


5.2.5.3.3. For soil or sediment VOC samples, collect side-by- side samples from the sampling device (e.g., core, auger). For non-VOC samples, collect twice as much volume as is normally collected. Homogenize the sample well before filling the sample jars.





5.2.5.3.4. For aqueous VOCs samples, fill the sample vials from the same bailer or consecutively from the same tubing. For non-VOC samples, alternate filling bottles from the sampling device (e.g., bailer, pump). For example, VOCs for the primary sample, VOCs for the duplicate sample, SVOCs for the primary sample, SVOCS for the duplicate sample, etc.


5.2.5.4. Co-located Field Duplicate Samples





5.2.5.4.1. Co-located field duplicate samples provide precision information on the sampling process, including the sampling equipment and heterogeneity of the site.





5.2.5.4.2. For soil or sediment, co-located samples shall be collected from adjacent surface locations or at the same depth interval from side-by-side boreholes.





5.2.5.4.3. For aqueous samples, co-located samples shall be collected by filling all of the sample bottles for the primary sample, then filling all of the sample bottles for the co-located sample.








5.2.6. Split Samples and Replicates





5.2.6.1. These samples shall be used only when dictated by project- specific DQOs. Refer to project-specific documents for instruction regarding frequency of collection. Sample collection follows the same procedures as indicated for subsample field duplicate samples above.





5.2.6.2. Split Samples





5.2.6.2.1. Split samples provide information to assess precision variability, and data comparability between laboratories or methods.





5.2.6.2.2. For soil or sediment VOC samples, collect side-by- side samples from the sampling device (e.g., core, auger). For non-VOC samples, collect twice as much volume as is normally collected. Homogenize the sample well before filling the sample jars.





5.2.6.2.3. For aqueous VOCs samples, fill the sample vials from the same bailer or consecutively from the same tubing. For non-VOC samples, alternate filling bottles from the liquid sampling device (e.g., bailer, pump). For example, VOCs for the primary sample, VOCs for the duplicate sample, SVOCs for the primary sample, SVOCS for the duplicate sample, etc.


5.2.6.3. Replicate Samples





5.2.6.3.1. Replicate samples provide a back-up sample for analysis, if needed.





5.2.6.3.2. For soil or sediment VOC samples, collect side-by- side samples from the sampling device (e.g., core, auger). For non-VOC samples, collect twice as much volume as is normally collected. Homogenize the sample well before filling the sample jars.





5.2.6.3.3. For aqueous VOCs samples, fill the sample vials from the same bailer or consecutively from the same tubing. For non-VOC samples, alternate filling bottles from the liquid sampling device (e.g., bailer,








pump). For example, VOCs for the primary sample, VOCs for the duplicate sample, SVOCs for the primary sample, SVOCS for the duplicate sample, etc.





5.2.7. Matrix Spike/Matrix Spike Duplicate Samples





5.2.7.1. MS/MSD samples shall only be used when dictated by project- specific DQOs. Refer to project-specific documents for sample frequency.





5.2.7.2. Aqueous samples are collected from one sampling location at triple the normal sample volume. In the filling sequence for aqueous MS/MSD samples, bottles will alternate (e.g., VOCs for the primary sample, VOCs for the MS, VOCs for the MSD, SVOCs for the primary sample, SVOCS for the MS, SVOCs for the MSD, etc.).





5.2.7.3. Solid samples are collected from one sampling interval at double or triple the normal sample volume. For VOCs, triple side-by-side samples should be collected. For non-VOC samples, collect twice as much volume as is normally collected. Homogenize the sample well before filling the sample jars.





5.2.7.4. Identify the MS/MSD on the chain-of-custody form by adding “MS/MSD” after the sample number.





5.3. QA/QC Sample Result Evaluation





The analytical results on QA/QC samples should be evaluated along with the remaining analytical data as follows:





5.3.1. No constituents should be detected in the trip blank, equipment blank, or field blank.





5.3.2. The relative percent differences (RPDs) shall be computed for all constituents detected in subsample and co-located duplicate samples used. If split samples are used to evaluate different laboratories or methods, the RPDs shall be computed for all constituents detected in both the sample and split sample.





The RPD between two measurements (e.g., M1 and M2) is calculated as follows:














RPD =	| M1 - M2 |


( M1 + M2 ) / 2






x 100%








5.3.3. Refer to project-specific documents for evaluation of MS/MSD sample results.





6.0	References





EPA, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846) Chapter 1, Revision 2. July 2014





EPA, Uniform Federal Policy for Quality Assurance Project Plans, Part 2B, Quality Assurance/Quality Control Compendium: Minimum QA/QC Activities, EPA Publication: EPA-505-B-04-900B.





ASTM, Standard Guide for Field Quality Assurance in a Groundwater Sampling Event, ASTM D7069 (2015), January 2015.





END OF DOCUMENT
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Loureiro Engineering Associates, Inc.


Standard Operating Procedure For


Groundwater Sample Collection and Field Analysis














1. Purpose and Scope





This document describes procedures to be followed for the collection and field measurement of groundwater samples from monitoring wells, Geoprobe® Screen Point Groundwater Sampler or temporary wells. This Standard Operating Procedure (SOP) describes the procedures for the groundwater sample collection using the calculated volume purge method, or non-low flow purge method and the collection of groundwater samples from temporary wells. This SOP does not describe the low-flow sampling method, refer to SOP 10039 – Low-flow (low-stress) Liquid Sample Collection and Field Analysis for guidance.





These procedures are not intended to address all potential situations or considerations which may arise in the process of preforming this task. Project-specific sampling precautions, conditions, methods, plans, and strategies will be addressed in the project-specific work plan (Work Plan), Field Sampling Plan (FSP) and/or health and safety documentation. Any variations or deviations to procedures in this document should be discussed with project management and fully documented on the appropriate field forms.





2. Related Standard Operating Procedures





· 10005 – Quality Assurance/Quality Control Measures for Field Sampling Activities


· 10011 – Direct Push Probing and Sample Tooling Advancement


· 10024 – Geoprobe Screen Point Groundwater Sampler or Temporary Well Installation


· 10038 – Documentation and Integrity of Field Sampling Activities


· 10059 – Management of Investigation Derived Waste


· 10065 – Decontamination of Field Sampling Equipment


· 10067 – Handling, Packaging, and Shipping of Analytical Samples


· 10068 – Groundwater and Non-Aqueous Phase Liquids (NAPL) Measurements





In addition to the above-noted SOPs, project and client-specific requirements may be applicable to individual projects and should be discussed with the Project Manager and incorporated into the Work Plan, FSP, site-specific Health and Safety Plan (HASP), and/or Quality Assurance Project Plan (QAPP) for adherence during the execution of the project.





3. Definitions





Post Run Tubing (PRT): A Geoprobe proprietary system of tubing and fittings that are used both for vapor1 and groundwater sampling.








1 Vapor sample collection is not covered by this SOP.
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Screen Point Groundwater Sampler: A stainless steel, completely sealed groundwater sampler installed using the Geoprobe or other direct push technology to collect representative groundwater samples from unconsolidated formations.





Temporary well: A slotted well screen placed in a borehole and used to collect grab groundwater samples for screening proposes.





4. Equipment





The following equipment and supplies shall be used during the collection and field analysis of groundwater samples, as required:





· Health and safety equipment (as required by the site-specific HASP)


· Polyethylene plastic sheeting


· Photoionization detector (PID) and calibration kit


· Water quality meters for measuring pH, temperature, specific conductance, oxidation reduction potential (ORP), and dissolved oxygen (DO), calibration solutions and flow-through cell


· Turbidity meter


· Colorimetric tests for dissolved oxygen (DO)


· Temporary well screen (stainless steel or Polyvinyl chloride [PVC])


· Adjustable-rate centrifugal pump, peristaltic pump, bladder pump (constructed of stainless steel or Teflon®), adjustable-rate submersible pump, or adjustable-rate centrifugal pump. The preferable style of pump to be used is project specific and will be determined in the Work Plan or FSP.


· Appropriate tubing for the pump or check valve. Either Teflon or polyethylene tubing may be used for groundwater sampling. Selection of tubing material should be based on the contaminants of concern and the purpose of the groundwater investigation, refer to Work Plan or FSP.


· Bladder pump control units for Nitrogen and Carbon Dioxide Tanks, and electronic and gas operated air compressors (if needed)


· Interface probe/clear view bailer (to check for non-aqueous phase liquids, as appropriate)


· Electronic water-level indicator (accurate to 0.01 foot)


· 0.45 or 10 -micron filter


· Bailer with disposable nylon or polyethylene rope


· 5-gallon bucket or other containers for purged groundwater


· Graduated measuring cup or bucket


· Table or flat surface


· Decontamination tools and fluids


· Traffic cones, caution tape, or barriers


· Cooler and ice


· Field forms


· Laboratory provided sample containers





5. Procedures





5.1. Utilities Clearance





5.1.1. Underground utility clearance will be conducted in accordance with the Loureiro Engineering Associates, Inc. (LEA) ground breaking procedure.








5.2. Site Preparation





5.2.1. Review and follow the health and safety procedures or requirements specified in the site-specific HASP. All necessary personal protective equipment (PPE) shall be donned as specified in the site-specific HASP.





5.2.2. A sufficient area shall be cordoned off using traffic cones, caution tape, or barriers. The area adjacent to the well shall be covered with plastic sheeting to avoid contact with the field equipment and the surface of the ground.





5.3. Equipment Decontamination and Cleaning





5.3.1. All equipment will be decontaminated prior to starting and in between collection of samples in accordance with SOP 10065 Decontamination of Field Sampling Equipment or as otherwise specified in the Work Plan or FSP. Disposable equipment does not need to be decontaminated and will be handled as waste after use.





5.4. Opening monitoring wells and collection of liquid measurements





5.4.1. Refer to SOP 10068 Groundwater and Non-Aqueous Phase Liquids (NAPL) Measurements for guidance of the procedure for opening a well and collection of liquid thickness data. If NAPL is observed in a well, contact the project lead to determine if sampling should proceed.





5.5. Analysis of Groundwater Field Parameters using Water Quality Meter





5.5.1. Field parameters including pH, temperature, specific conductance, turbidity, DO, and oxidation reduction potential (ORP). DO may be measured using a water quality meter or colorimetric test kits. The meters shall be calibrated immediately prior to use, if conditions change, and at the end of the day using manufacturer supplied solutions in accordance with the instructions provided by the manufacturer. Calibration information will be recorded on the calibration log.





5.5.2. Collect a water sample for field analysis using a pump or bailer.





5.5.3. Measure field parameters using a water quality meter immediately after the groundwater sample has been collected from the well. Field parameters can also be measured using downhole water quality meters. If you are unsure if the meter can be used in the well, refer to the instruction manual.





5.5.4. The water quality meter shall be placed into a sample and allowed to stabilize for a minimum of twenty seconds. The sample shall be discarded in an appropriate manner (refer to Section 5.11) upon completion of the field analysis. Measurements will be documented in accordance with SOP 10038 Documentation and Integrity of Field Sampling Activities.





5.5.5. The water quality meters shall be decontaminated using a distilled/deionized water rinse between each sample or be decontaminated








in accordance with the instrument instructions. To the extent possible, the same water quality meter shall be used for all measurements at a given site for the duration of monitoring at the site. Liquid samples have that been in contact with water quality meters shall not be submitted for laboratory analysis.





5.6. Well Purging





5.6.1. Centrifugal, submersible, Waterra, bladder, inertial, or peristaltic pump, or bailer may be used to purge wells. The selection of the pump will be based well construction, refer to Work Plan for FSP.





5.6.2. Sampling and purging equipment, such as pump, tubing, bailers, containers, etc., shall be placed on polyethylene sheet, never placed on the ground.





5.6.3. Prior to purging the well, use the water level meter or tape measure to measure the total depth of the well to calculate standing water in the well based on the following schedule and record on the appropriate field form:





			Well Diameter


			Conversion Factor





			(inches)


			(gal/feet)





			½ 1


1 ¼


1 ½


2


			0.01


0.041


0.064


0.091


0.163





			4


			0.654





			6


			1.47











5.6.4. Prepare pump and tubing for insertion into the well, ensuring that any tubing or pump apparatus is of sufficient length to reach the appropriate depth for pumping. Attached a rope or cord to the top of the pump and use the rope to raise and lower the pump. Do not lower the pump using the tubing.





5.6.5. Pumping shall occur within the well screened interval as indicated on the well construction diagram. If the well construction information is not available, the bottom of the tubing or pump shall be placed 1' - 2' above the bottom of the well. Record the intake depth of the tubing in the field notes.





5.6.6. Measure field parameters (pH, temperature, specific conductance, turbidity, DO, ORP and other water quality parameters) in the well from the first water extracted during the purging process (refer to Section 5.4 for field parameter analysis) and then measure field parameters after each well volume purged. Refer to the Work Plan or FSP for monitoring frequency and list of parameters to monitor.





5.6.7. Purge a volume of water equal to 3 to 5 times the standing water from the well into an appropriate container. Refer to the Work Plan or FSP for purge volume requirements. Measure the pumping rate using a graduated








measure cup or bucket. For slow-yielding wells, decrease the pumping rate to allow for recharge. Refer to the Work Plan or the FSP for purging requirements.





5.6.8. If it is not possible to remove three volumes as described above because the well goes dry, allow for the well to recover and collect the groundwater sample. In slow-yielding wells, whenever full recovery exceeds two hours, the sample shall be extracted as soon as a sufficient volume is available to collect a sample for each parameter.





5.6.9. Well evacuation is deemed to be complete when the following criteria have been met:


· [image: ][image: ]pH measurements vary no more than	0.1 standard units.


· [image: ]Specific conductance measurements vary no more than	3%.


· Temperature measurements vary no more than	3°Celsius.


· Turbidity measurements are below 5 Nephelometric Turbidity Units (NTUs), if practicable.





Alternatively, well purging shall be deemed complete if a maximum of five well volumes have been removed from the well and/or other site-specific or method-specific parameters have stabilized.





6. Sample Withdrawal





6.1. In order to ensure that the groundwater sample is representative of the formation, it is important to minimize physical alteration (i.e., agitation during purging and/or sample collection) or chemical contamination of the sample during the withdrawal process.





6.2. Samples to be analyzed for the following constituents shall be collected using a peristaltic pump, bladder pump or bailer. If bailer is used for sample collection, gently remove the pump and tubing from the well and slowly lower the bailer into the well and gently remove the bailer. Volatiles can be lost from groundwater samples through agitation.





· Volatile organic compounds (VOCs)


· Purgeable organic carbons (POCs)


· Purgeable organic halogens (POX)


· Total organic halogens (TOX)


· Total organic carbon (TOC)





6.3. To minimize agitation of the water column, samples shall be collected from the pump tubing in the following order into pre-labeled sample containers:





· Extractable organic compounds (semi-volatile)


· Total petroleum hydrocarbons (TPH)


· Polychlorinated biphenyls (PCBs)


· Metals


· Phenols


· Cyanide


· Chloride and sulfate








· Nitrate and ammonia


· Turbidity


· Radionuclides





6.4. Samples shall be obtained from the wells as soon as possible after purging. This may require waiting an extended period for low-yielding wells.





6.5. Samples collected for VOC analysis shall be free of any air bubbles and inverted upon filling.





6.6. Bacterial samples shall be collected using dedicated gloves; taking care not to allow anything to touch the inside of the sampling container. Biological contaminant bottles are sterile, so be careful not to contaminate the bottle by allowing it to come in contact with anything (e.g., sampler or surroundings). Wear gloves and fill the bottle quickly after opening, holding the cap by the edges only. Do not set the cap down on a table or other surface.





6.7. Samples collected for metals analysis (i.e., dissolved metals), which are to be filtered in the field shall be passed through an appropriately sized filter prior to placement in the sample bottle. Pre-rinse the filter with approximately 25 to 50 milliliters of groundwater prior to collecting the samples for filtered metals analyses. Filter sizes will generally be either 10 microns for metals that could be present as colloids, or adsorbed onto colloids that could be mobile in the aquifer, or 0.45 microns for dissolved metals. The appropriate filter size for the individual project must be provided in the Work Plan or FSP. The filter can be used in-line or under negative pressure prior to placement in the sample bottle.





6.8. Measure pH, temperature, specific conductance, DO, ORP and turbidity (and other specific parameters) again after sampling to determine the effectiveness of purging and sample stability.





6.9. Record sampler's name, weather conditions, sampling time, volume of water purged, pumping rate, parameters measured, sample number, and analyses required and all other pertinent information on appropriate field forms in accordance with SOP 10038 Documentation and Integrity of Field Sampling Activities, and complete the chain of custody form as per SOP 10067 Handling, Packaging, and Shipping of Analytical Samples.





6.10. The field paperwork shall also provide an indication of other field conditions that could potentially impact water levels (i.e., major rain storm or snow melt, a pond being drained, or presence of a beaver dam in nearby surface water).





6.11. Do not re-use purging equipment (bailers, rope, tubing, sampling vials, etc.). Any non- disposable bailers shall be returned to the office for decontamination.





6.12. Pumps shall be decontaminated between monitoring wells, in accordance with procedures in SOP 10065 Decontamination of Field Sampling Equipment or as otherwise specified in the site-specific Work Plan or FSP.





6.13. Screen Point Groundwater Sampler and Temporary Well Sampling








6.13.1. [image: ]There are three methods for collecting groundwater samples from a Screen Point Groundwater Sampler or temporary wells. Refer to SOP 10024 Geoprobe Screen Point Groundwater Sampler or Temporary Well Installation for guidance on installation of the Screen Point Groundwater Sampler or temporary wells. The three methods include the following:





· Bottom Check Valve Sampling


· Sampling Through PRT


· Temporary Well Sampling





6.13.2. Bottom Check Valve Sampling





6.13.2.1. This method is often referred to as "sampling from the open rods," and it can be deployed to pump directly from the bore of the probe rods immediately above the Screen Point Groundwater Sampler using a tubing bottom check valve. This method will be used if the water table is greater than 21 feet. Note that in order for this method to be employed, the piezometric head in the saturated formation must be above the top of the deployed Screen Point Groundwater Sampler; water from the formation must rise into the probe rods where it can then be pumped to the surface. The following procedures are used to obtain groundwater samples using bottom check valve sampling:





6.13.2.2. Place a tubing check valve at the bottom end of a roll of tubing.





6.13.2.3. Push the tubing, check valve end first, down the bore of the probe rods until it strikes the top of the Screen Point Groundwater Sampler.





6.13.2.4. Lift the tubing approximately 4 inches off the bottom (top of the Screen Point Groundwater Sampler) and oscillate.





6.13.2.5. Reduce the pumping rate if air bubbles appearing in the pumped stream indicate that the pumping action is exceeding recharge from the screen point, allowing air to enter at the check valve end.





6.13.2.6. If water cannot be pumped to the surface, sufficient sample may be obtained by using the tubing and check valve as a bailer. Gently oscillate the tubing to fill it with several feet of sample and then remove the tubing from the rods.





6.13.3. Sampling Through PRT





6.13.3.1. Installation of the PRT system will be completed in accordance with SOP 10024 Screen Point Groundwater Sampler or Temporary Well Installation. This tubing is inserted down the rods after the sampler has already been driven to depth and has been deployed for sampling. The top of the Screen Point Groundwater Sampler is equipped with a PRT fitting, which serves as a receptacle for a








corresponding PRT adapter fitted onto the end of the sampling tube. The disadvantage of this method is that it is limited to maximum groundwater depths of 20 to 28 feet below ground surface. The following procedures are used to obtain groundwater samples using PRT fittings and tubing.





6.13.3.1.1. Push the adapter end of the tubing down the bore of the probe rods until it comes into contact with the PRT threads at the top of the Screen Point Groundwater Sampler.





6.13.3.1.2. Rotate the tubing counter-clockwise at the surface to screw the adapter into the screen point threads. Rotate the tubing several revolutions until the downhole adapter is completely seated and the tubing starts twisting.





6.13.3.1.3. The tubing can now be attached to a peristaltic pump or vacuum source at the surface.





6.13.3.1.4. After sampling is complete, tubing should be removed by pulling it up at the surface.





6.13.4. Temporary Well Sampling





6.13.4.1. This procedure is intended to describe the collection of grab groundwater samples from an open borehole using a temporary well. Such a procedure serves to provide “screening level” groundwater data in instances when such data will enhance our understanding of site conditions, and/or in cases where access to the site is limited and other means of conventional groundwater sample collection are not suitable. The borehole will be advanced in accordance with SOP 10011 Direct Push Probing and Sample Tooling Advancement. Well screen material and the method of soil boring advancement will be provided in the site-specific Work Plan or FSP. The procedure consists of the following steps:





6.13.4.1.1. Advance soil boring as deep as possible below the top of the water table to loosen the soil.





6.13.4.1.2. Place appropriately selected screen with enough riser attached to reach ground surface into the open borehole. Advance the temporary monitoring point to get as much of the screen below the top of the water table as possible.





6.13.4.1.3. Thread tubing down through the riser and slotted screen into the water column.





6.13.4.1.4. Using a peristaltic pump, purge at least one volume of water corresponding to the volume of disturbed material








around the temporary point (this includes the volume calculated using the borehole diameter).





6.13.4.1.5. Record pH, temperature, specific conductance, and turbidity DO, ORP prior to sampling (Refer to Section 5.4).





6.14. Sample Custody





6.14.1. Sample custody will be managed in accordance with SOP 10067 Handling, Packaging, and Shipping of Analytical Samples.





6.15. Waste Management





6.15.1. Investigation derived wastes, including purge  water,  decontamination liquids, disposable equipment and disposable materials (PPE, plastic sheeting, etc.), will be placed in clearly labeled, appropriate containers in accordance with SOP 10059 Management of Investigation Derived Waste, or managed as otherwise specified in the Work Plan or FSP.





6.16. Documentation





6.16.1. Documentation of field activities will be completed in accordance with SOP 10038 Documentation and Integrity of Field Sampling Activities. In addition, field measurements will be recorded on the Well Sample Record (attached). Any deviations from SOPs will be documented in the field paperwork.





7. References None.


END OF DOCUMENT
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Loureiro Engineering Associates, Inc.


Standard Operating Procedure For


Low-Flow (Low-Stress)


Liquid Sample Collection and Field Analysis











1. Purpose and Scope





This standard operating procedure (SOP) describes the procedures to be followed for measurement of static water-level elevations, detection of immiscible layers, well evacuation, sample withdrawal, and field analyses utilizing low-flow sampling techniques.





2. Related Standard Operating Procedures





· 10004 – Liquid Sample Collection and Field Analysis


· 10005 – QA/QA Measures for Field Sampling Activities


· 10038 – Documentation and Integrity of Field Sampling Activities


· 10059 – Management of Investigation Derived Waste


· 10065 – Decontamination of Field Sampling Equipment





In addition to the above-noted SOPs, project and client-specific requirements may be applicable to individual projects and should be discussed with the Project Manager and incorporated into the project specific work plan (Work Plan) for adherence during the execution of the project.





3. Definitions





· Immiscible layers: The term is used to denote separate-phase liquids that may be present in the aquifer as a result of a release. These liquids may have a density lighter than water (light non-aqueous phase liquids [LNAPL], which float) or heavier than water (dense non-aqueous phase liquids [DNAPL], which sink).





4. Equipment





The following equipment and supplies shall be used during the collection and field analysis of low-flow liquid samples, as required:





· Health and safety equipment (as required by the site-specific Health and Safety Plan [HASP])


· Electronic water-level indicator (accurate to 0.01 foot)


 (
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· Photoionization Detector (PID) and calibration kit


· Interface probe/clear view bailer (to check for non-aqueous phase liquids, as appropriate)


· Water quality meter capable of monitoring (at a minimum) pH, temperature, specific- conductance, oxidation reduction potential (Eh), and dissolved oxygen (DO) and calibration fluids


· Flow-through cell


· Turbidimeter


· Polyethylene plastic sheeting and secondary containment units (plastic tubs)


· Adjustable rate centrifugal pump, peristaltic pump, bladder pump (constructed of stainless steel or Teflon®), adjustable rate submersible pump, or adjustable rate centrifugal pump. The preferable style of pump to be used is project specific and will be determined in the site-specific Work Plan


· Bladder pump control units for Nitrogen and Carbon Dioxide Tanks, and electronic and gas operated air compressors (if needed)


· Appropriate tubing for the pump used based on project specific sampling requirements, or polyethylene tubing, silicone tubing for the peristaltic pump. Note: Teflon® or Teflon®- lined tubing is not to be used when sampling for polyfluorinated alkyl substances (PFAS) compounds


· Hand tools for opening well


· Graduated measuring cup


· Decontamination fluids


· Watch


5. Procedure





5.1. Site Preparation





Review and follow the health and safety procedures or requirements specified in the site-specific HASP. All necessary personal protective equipment (PPE) shall be donned as specified in the site-specific HASP.





5.2. Equipment Decontamination





5.2.1. All reusable equipment will be decontaminated prior to starting and in between groundwater low flow sampling in accordance with SOP 10065 Decontamination of Field Sampling Equipment or as otherwise specified in the site-specific Work Plan or Field Sampling Plan (FSP).





5.2.2. Materials such as the bailer cord should not be decontaminated and should just be disposed of after each test. Note: Bailers should be used only to check for LNAPL before sample collection using low- flow/low stress procedures. A bailer may be used to check for DNAPL











only after all sample collection equipment has been removed from the well.





5.3. Approaching the Monitoring Well





5.3.1. Make sure the well is properly labeled if there can be any question about the well I.D. based on location (i.e., more than one well in close proximity to each other). If the well cannot be clearly identified, either based on location or by a specific label of some kind on the well itself, clearly indicate that fact on the field sampling record, water-level measurement form, and/or field paperwork. Well IDs may be located on the concrete collar of the monitoring well, on the protective casing of the monitoring well, or on the locking cap of the well. Should an ID not be easily visible, a measurement of depth-to-bottom of the well can be made in an attempt to clarify the well ID, in a manner not to mobilize any settled particulate in the bottom of the well. If the well historically contains a significant amount of settle particulate matter, the depth-to-bottom measurement should be taken after the well is sampled, as indicated in Section 5.4.4.


5.3.2. Each well shall have a surveyed reference point located at the top of the well casing with the locking cap removed. The reference point shall be easily recognizable, since the personnel conducting the sampling may differ from one sampling event to the next.





5.3.3. Remove the protective cover and locking cap from the well using hand tools.





5.3.4. Immediately upon opening the well, the air in the well head will be screened for VOCs using a PID. The instrument shall be zeroed with ambient air prior to the measurement, and the highest reading observed shall be recorded for each well. Measurements should be taken until stabilization of the readings has occurred.





5.4. Measurement of Static Water Level





5.4.1. The static water-level depths in each well shall be measured prior to each sampling event. This is performed initially to characterize the site, and in subsequent sampling rounds to determine whether horizontal or vertical flow gradients have changed. A change in hydrologic conditions may necessitate modification of the groundwater monitoring program.











5.4.2. The following parameters shall be measured with an accuracy of 0.01 foot:


· Depth to standing water.


· Depth to bottom of well (after all liquid samples have been collected from the well if the depth to bottom cannot be collected during the initial round of waterlevels).





5.4.3. A water-level indicator with a fiberglass tape will be used for measurement. As a result of possible pressure differences between the well atmosphere and the ambient atmosphere, the water level will be allowed fifteen minutes to equilibrate upon removal of the well cap. If excess pressure is encountered, the water level will be allowed greater than fifteen minutes to equilibrate upon removal of the well cap. The results shall be recorded on the appropriate field form(s).


5.4.4. Total depth measurements will be compared to original depths to determine the degree of siltation that may have occurred. This information shall be noted on the field forms. Should significant siltation occur in any well, the well shall be redeveloped by an approved method.





5.4.5. The portion of the tape immersed in the well shall be decontaminated during retrieval using an alconox wash, a distilled water rinse followed by drying with a clean wipe, prior to use in another well. This decontamination procedure shall be amended, as needed, to accommodate the specific type of contamination anticipated.





5.4.6. The static water level should be monitored and recorded throughout the purging and sampling of each well.





5.5. Detection of Immiscible Layers





5.5.1. If LNAPL is detected in a well, collection of a groundwater sample from that well is not recommended unless otherwise specified in the site-specific Work Plan. However, if a groundwater sample must be collected from that well, low-flow sampling is the recommended technique, although care must be taken to minimize mobilization of the LNAPL into the zone from which the sample will be collected. This is best accomplished by ensuring that the tubing or pump intake is placed well below the interface between the separate phase liquid and the water in the well.











5.6. Field Analysis





5.6.1. Parameters that are physically or chemically unstable shall be measured using probes that are inside a flow-through cell. Such parameters as pH, temperature, specific conductance, DO, Eh, and turbidity will be measured in the field at the temperature of the well sample.





5.6.2. Parameters such as pH, temperature, specific conductance, DO, and Eh shall be measured using a transparent flow-through-cell. The meter shall be calibrated immediately prior to use, if conditions change, and at the end of the day using supplied solutions in accordance with the instructions provided by the manufacturer. Calibration information will be recorded in the field before and after each calibration.





5.6.3. Turbidity will be measured with a separate turbidimeter, although some flow-through cells include a turbidimeter. It is useful to have a separate turbidimeter on hand to check the validity of the turbidity values obtained using the flow-through cell if there is difficulty reaching low turbidity values or if the turbidity readings recorded do not seem to be consistent with visual observation of the water samples. All samples, including turbidity samples and samples to be submitted for analysis, must be collected before the groundwater passes through the flow-through cell to prevent cross-contamination by potentially stagnant fluid within the flow-through cell. This can be accomplished by using a bypass assembly or disconnecting the tubing from the flow- cell inlet prior to sampling.


5.7. Well Evacuation





5.7.1. Generally, a centrifugal, peristaltic pump, bladder, submersible, or air- lift pump equipped with appropriate tubing of inert materials (such as polyethylene), shall be used to evacuate the monitoring wells.





5.7.2. A new piece of polyethylene plastic sheeting shall be placed on the ground adjacent to the well. Sampling and purging equipment such as the pump, tubing, containers, etc., shall be placed on the polyethylene sheet and/or a plastic secondary containment unit, never on the ground.





5.7.3. The pumps and tubing shall be prepared for insertion into the well while wearing disposable gloves. Make sure that any tubing or pump apparatus is of sufficient length to reach the appropriate depth for pumping. The water receiving tubing line should be kept out of direct











sunlight, as to avoid heating of the purged groundwater to cause a potential loss of VOCs.





5.7.4. Lower the pump and/or tubing gently into the water column to the midpoint of the saturated portion of the screened interval, unless otherwise specified. A site-specific sampling plan may specify a specific sampling depth, or provide specific criteria for the selection of intake depth for each well, but as a default, the tubing/intake should be placed at the midpoint of the saturated portion of the screen. Record the actual depth at which the tubing/intake is placed. If the saturated portion of the screen is less than 3 feet, the tubing or pump intake should be placed no closer than 1 foot from the bottom of the well. If the column of water in the well is less than 6 inches, serious consideration must be given to sampling the well, since it is not clear that the water in the well will be representative of water in the aquifer. If samples are collected from a well under these conditions, the  limited volume of water should be specifically noted in the field paperwork.





5.7.5. Start the pump at the lowest speed setting and slowly increase the speed until discharge occurs. The initial pumping rate shall be approximately 0.1 liters per minute, however, the pumping rate shall not exceed 0.25 liters per minute. Measure the water level to ensure that drawdown in excess of 0.3 feet does not occur in the well. Adjust the pumping rate as necessary until little or no drawdown occurs. At least one actual measurement of the pumping rate should be conducted once drawdown stabilizes. That measurement should be made using a suitable measurement device for the volume anticipated over a measurement period of at least 20 to 30 seconds. Record the actual pumping rate on the field sampling record.


5.7.6. If the drawdown exceeds 0.3 feet, reduce pumping rate if possible. If drawdown still does not stabilize at a depth above the pump intake, shut the pump down and allow the well to recharge. It should be noted that a stable drawdown of approximately 0.3 feet is desirable but not mandatory. Stabilization of the drawdown at a depth greater than 0.3 feet is acceptable, as long as the depth at which stabilization occurs is above the pump intake. However, it is important that the stabilization depth is clearly recorded and maintained.


5.7.7. Monitor and record the water level and pumping rate at a minimum of every three to five minutes during purging. Calculate the volume of











the discharge tubing, bladder pump (if used), and the flow-through cell. Monitor and record indicator field parameters (turbidity, pH, Eh, DO, temperature and specific conductance) in the well from the first water extracted during the purging process and at least every three to five minutes, or sufficient time to purge at least one flow cell volume thereafter. During monitoring, place the flow-through cell in a  position to prevent the possibility of gas bubble entrapment. It may be beneficial to place it at a 45 degree angle while monitoring groundwater parameters. When recording field measurements, follow the SOP 10038 Documentation and Integrigty of Field Sampling Activities.


5.7.8. Stabilization of field parameters is considered to be achieved when three consecutive readings are within the following limits and no increasing or decreasing trend in the data can be observed:





· Turbidity (10% for values less than 5 and greater than 1 NTU). It should be noted that achievements of turbidity levels less than 5 NTUs are not mandatory but efforts should be made to collect a groundwater samples with the lowest turbidity achievable


· DO (10% for values greater than 0.5 milligrams per liter (mg/L); if three dissolved oxygen values are less than 0.5 mg/L, consider the values as stabilized)


· Specific Conductance and Temperature (3%)


· pH (+/- 0.1 unit)


· ORP/Eh (+/- 10 millivolts)


5.7.9. If after 2 hours of purging the field parameters have not stabilized, purging may be discontinued to allow sample collection. Similarly, if it is not possible to obtain stabilization as described above as a result of slow recovery of the well, the well shall be evacuated and allowed to recover, at which point the samples should be collected immediately. The appropriate sampling forms shall include a notation that sample collection occurred without stabilization. Samples obtained from slow-yielding wells shall be collected as soon as a sufficient volume is available for a sample for each parameter.





5.7.10. Do not re-use purging equipment. Pumps shall be decontaminated between monitoring wells, in accordance with SOP 10065 Decontamination of Field Sampling Equipment or as otherwise specified in the site-specific Work Plan or Field Sampling Plan (FSP).











5.7.11. Any water purged from the monitoring wells shall be stored in appropriate waste containers.





5.8. Sample Withdrawal





5.8.1. In order to ensure that the groundwater sample is representative of the formation, it is important to minimize physical alteration (i.e. agitation during purging and/or sample collection) or chemical contamination of the sample during the withdrawal process.





5.8.2. Use an appropriate pump to purge each well; the same pump used for purging shall be used for sample withdrawal.





5.8.3. The samples shall be collected at a location before entering the flow- through cell. To minimize the effects of water column agitation on sample quality, samples shall be collected from the pump tubing in the following order into pre-labeled sample containers:





· VOCs


· Total petroleum hydrocarbons


· Extractable organics (semivolatiles)


· PCBs


· Metals


· Phenols


· Cyanide


· Chloride and sulfate


· Nitrate and ammonia


· Turbidity


· Radionuclides


· Purgeable organic carbon (POCs)


· Purgeable organic halogens (POX)


· Total organic halogens (TOX)


· Total organic carbon (TOC)


5.8.4. Samples shall be obtained from the monitoring wells as soon as possible after purging. This may require waiting an extended period for low-yielding wells.





5.8.5. Samples collected for VOC analysis shall be free of any air bubbles and inverted upon filling. Bacterial samples shall be collected using dedicated gloves; taking care not to allow anything to touch the inside of the sampling container.











5.8.6. Should samples collected for metals analysis need to be filtered, they must be done so in the field. Filter metals samples shall be passed through an appropriately sized filter prior to placement in the sample bottle. Pre-rinse the filter with approximately 25 to 50 milliliters of groundwater prior to collecting the samples for filtered metals analyses. Filter sizes will generally be either 10 microns for metals  that could be present as colloids, or adsorbed onto colloids that could be mobile in the aquifer, or 0.45 microns for dissolved metals. The appropriate filter size for the individual project must be provided in site-specific Work Instructions.


5.8.7. After samples have been collected, secure the monitoring well.





5.9. “What If” Scenarios





5.9.1. Certain field conditions may be encountered that influence the choice of equipment to be used or altogether limit the feasibility of low-flow sampling techniques. The following is a brief description of select scenarios to provide field personnel with a guideline if similar circumstances are encountered.





5.9.2. Turbidity





If samples are being collected for analysis for total (unfiltered) metals and the turbidity has not stabilized below 10 NTU, a sample for additional analysis for metals should also be collected after being filtered in the field through an in-line 10-micron filter, if specified in the work instructions. Discard the first 500 milliliters of filtered groundwater sample to ensure the filter media has equilibrated to the sample.


5.9.3. Peristaltic Pump





5.9.3.1. Difficulty may be encountered while advancing the flexible polyethylene peristaltic pump tubing to the desired depth within a deep well or older well. Excessive friction may result from the tubing contacting the sidewall of the well casing or accumulations of material on the well casing (i.e., mineral and bacterial deposits). In these scenarios, the tubing may coil within the well during advancement and prevent the desired depth from being attained. Efforts to weight the tubing using inert materials should be attempted before using alternate pumping techniques.











5.9.3.2. If well conditions discussed in Section 5.9.3.1 are expected, a bladder pump or other submersible pump should be used instead of a peristaltic pump. A bladder pump provides sufficient mass on the tubing to allow for advancement in deep or older wells.





5.9.3.3. A peristaltic pump cannot be used to sample wells in which the depth to water is greater than approximately 25 to 30 feet.





5.9.4. Sampling Depth





If conditions exist that prevent the appropriate pump or tubing from being advanced to the midpoint of the saturated portion of the screened interval, low-flow sampling techniques shall not be used. Instead, sampling shall be conducted using conventional purging and sampling techniques, as described in SOP 10004 Liquid Sample Collection and Field Analysis. Justification for not using low-flow sampling techniques must be provided in the field paperwork.


5.10. Waste Management





Investigation derived wastes (IDW), including purge water, decontamination liquids, and disposable materials (PPE, plastic sheeting, etc.), will be placed in clearly labeled, appropriate containers in accordance with SOP 10059 Management of Investigation Derived Waste, or managed as otherwise specified in the site-specific Work Plan or FSP.





5.11. Documentation





Documentation of field activities will be completed in accordance with SOP 10038 Documentation and Integrity of Field Sampling Activities. In addition, field measurements will be recorded on the Low Flow Well Sample Record (attached). Any deviations from SOPs will be documented.
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Time
Depth to Water
Pump Setting
Purge Rate (mL/min)
Cum. Liters Purged (L)
Temp (C)
Spec. Cond.
(uS/cm)
pH (SU)
ORP (Eh)
DO
(mg/L)
Turbidity (NTU)
Comment
)


			LEA Comm. No.	0000100.001	Page 	of  	


Project	Date 	/ 	/ 	


Location	LEA, Plainville, CT	Sample Time 	:	 Client





			Monitoring Well Number 		Sample Number(s)  	     	





			Initial Field Data and Measurements


Depth of Well	 		Reference Used	 		 Depth to Water	 		PID/FID Reading    	


Height of Column 		Interface	Yes / No	If yes, Depth 	Lighter / Heavier


Well Casing Diameter 	Material 		General Condition	OK	Bad





			Protector	Road Box / Stickup	Casing Secure


Ground to Reference 			Collar Intact Comments	 			Cover Locked


 	    Other (describe)


			


			


			





			


			


			


			





			


			


			


			





			


			


			


			





			Development Information



























































Developement Method  Peristaltic Pump / Bailer / Inertial Pump / Other	 	





			Sample Field Treatment If any ambiguity could exist, be sure to indicate the field treatment applied to each sample aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on


the Chain of Custody!





			Field Decontamination?	Yes / No	If Yes, with what?    	 Waste Container ID	 			





			Additional Comments





			Field Personnel	 	 		Signature
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Depth of Well	 		Reference Used	 		 Depth to Water	 		PID/FID Reading    	


Height of Column 		Interface	Yes / No	If yes, Depth 	Lighter / Heavier


Well Casing Diameter 	Material 		General Condition	OK	Bad





			Protector	Road Box / Stickup	Casing Secure


Ground to Reference 			Collar Intact Comments	 			Cover Locked
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			Development Information



























































Developement Method  Peristaltic Pump / Bailer / Inertial Pump / Other	 	





			Sample Field Treatment If any ambiguity could exist, be sure to indicate the field treatment applied to each sample aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on


the Chain of Custody!





			Field Decontamination?	Yes / No	If Yes, with what?    	 Waste Container ID	 			





			Additional Comments





			Field Personnel	 	 		Signature
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Loureiro Engineering Associates, Inc.


Standard Operating Procedure for


Handling, Packaging, and Shipping of Analytical Samples








1. Purpose and Scope





This document describes the procedures to be followed for the protocols pertaining to the handling of samples in the field, chain-of-custody documentation, and the packaging and shipping of analytical samples. This Standard Operating Procedure (SOP) is to be used  in conjunction with other Loureiro Engineering Associates, Inc. (LEA) SOPs and guidance for the performance of the associated field sampling activities.





The shipment (including packing, marking and labeling) of analytical samples is regulated by Department of Transportation under 49 CFR, Subchapter C, Hazardous Materials Regulations, and the International Air Transport Authority (IATA), which is equivalent to United Nations International Civil Aviation Organization (UN/ICAO). Anyone handling, packing, submitting a cooler or sample package for shipment must have IATA training every three years. Training records must be kept in the Central File.





This SOP does not cover the transport of Materials of Trade in LEA vehicle or shipment of large sample containers.





2. Related Procedures





Project and client-specific requirements may be applicable to individual projects and should be discussed with the Project Manager and incorporated into the project-specific work plan or field sampling plan.





3. Definitions





· Dangerous Goods: those goods that meet the criteria of one or more of the nine UN hazard classes.


· Inner packing: a package for which an outer package is required for transport (for example, a sample bottle).


· Outer packaging: the outer protection of a composite or combination packaging together with any absorbent materials, cushioning and any other components necessary to contain and protect sample bottles.


· Carrier: A commercial company that is responsible for the actual shipment of environmental samples from the point of sample receipt from the shipper to the sample’s final destination.


 (
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· Custody (as defined in Section §4.6.3.1 of EPA, 1987): A sample is under custody if one or more of the following criteria are met:


· The sample is in the sampler’s possession


· It is in the sampler’s view after being in possession


· It was in the sampler’s possession and then was locked up to prevent tampering


· It is in a designated secure area


4. Equipment





The following equipment and supplies shall be used during the handling, packaging, and shipping of analytical samples, as required:





· Cooler


· Sample labels


· Large plastic bag


· Tape


· Pens (ballpoint)


· Shipping labels


· Field paperwork


· Packaging tape


· Protective packaging materials (i.e., foam, bubble wrap)


· Custody seals


· Chain-of-custody forms


· Ziploc bag or equivalent


5. Procedures





5.1 Pre-Field Procedures Obtaining Sample Labels:


5.1.1 Prior to initial start-up activities, the Project Manager, or Project Designee, shall submit the proper site information to the Database Manager. This information shall include: project name, client name, commission and task number, site name, site location, field personnel, project start date, type of field work, number and matrix of samples anticipated, analyses to be performed, any required field forms, and approximate duration of field activities.





5.1.2 Once the site information is entered in the database, requested field paperwork, sample identification numbers, sample labels, and custody seals may be obtained directly by field personnel through the database or by requesting preparation by the Database Manager. This task should be completed 24 to 48 hours prior to initiation of field activities.








5.1.3 Sample Labels – Sample labels will have multiple unique seven-digit identification numbers, generated by the Loureiro database, printed on adhesive labels with analysis classes printed on them. The labels will be used to adhere to the appropriate containers (Attachment 1).





5.2 Shipping Determination





Prior to the mobilization for any sampling activities, the following steps must be completed to determine the hazard classes of the material to be shipped or transported. Environmental sample are not excluded from IATA or DOT regulation.





5.2.1 The project team shall identify the potential constitutes and the approximate concentrations in the sample using historical data or professional judgment based on the historical use of the area. Also, determine what sample preservatives will be used and volume in each bottle and the number of samples that will be in each cooler.





5.2.2 The proper shipping name will be determined using the IATA List of Dangerous Goods in Section 4 of the IATA Dangerous Goods Manual. Once the proper shipping name has been determined, use List of Dangerous Goods to determine the following:





· Requirements for both inner and outer packaging


· The quantity of the material that can be shipped as a non-dangerous good. Quality limits will include both the sample size and the number of samples per cooler or package


· Additional shipping instructions


The results of the Dangerous Goods analysis, including the proper shipping name, packaging requirements and any special instructions will be documented and stored in the project file even it not determined to be a dangerous good.


The shipping determinations are used as a method of hazard communication while the samples are in transit. The shipping determination will help the carrier or authorities determine the best approach for addressing a release.





The shipping determination will be completed even if the samples are being transported by a carrier because LEA cannot control the transportation method once it releases custody of the samples to the carrier.





If the samples are not determined to be a Dangerous Good and do not require specific packaging, they can be transported in a cooler.





5.3 Chain-of-Custody Form Procedures








Once the samples have been collected, custody of the samples must be tracked. Example chain-of-custody forms and custody seals are provided in Appendix 2. The following information shall be provided on the chain-of-custody forms:





· Prior to collecting samples, fill out the project information (i.e., project name, number, sampler names) in the headers on the chain-of-custody form using a ballpoint pen.





· As samples are collected, specify the LEA seven-digit sample number, date and time of collection, sample matrix, the type of analytical parameters and methods requested, and the preservatives used on the chain-of-custody.





· For aqueous samples, the information provided should clearly indicate which preservative is used for which analyses.





· Use the suffix “uf” after the seven-digit LEA sample number to denote unfiltered metal samples, as applicable.





· Specify whether an electronic data deliverable (EDD) or data validation package is required.





· Specify the laboratory quote number, or any additional project-specific requirements, such as reporting limits.





5.4 Handling and Custody of Samples





5.4.1 Each sampling team will maintain a cooler containing ice and applicable QA/QC (trip blank) samples prior to and during sample collection. The bottom of the cooler will be lined with packaging material, and ice inside of the cooler will be double bagged in sealed Ziploc bags to prevent samples from directly contacting melted ice and to prevent leakage during shipment and/or transportation. “Blue Ice” shall not be used.





5.4.2 Coolers containing samples will be labeled with a unique, seven-digit, LEA number, which will be recorded in the field paperwork.





5.4.3 Collection of samples will adhere to applicable LEA sample collection SOPs, as identified in the site-specific work plan or field sampling plan.





5.4.4 Following collection into labeled, laboratory provided sample ware, samples will be placed in protective packaging (foam, bubble wrap, or other protective packaging material), and then directly into the cooler containing ice and QA/QC samples.





5.4.5 LEA personnel will maintain custody of the samples according to the definition of custody as outlined in Section 3 until custody is transferred to








the laboratory courier, or accepted for shipment by a third party carrier (Shipping of samples is covered in Section 5.5).





5.4.6 The chain-of-custody shall be placed inside of a Ziploc or equivalent bag and taped to the lid of each cooler.





5.5 Shipping Procedure





Prior to the mobilization for any sampling activities, the following steps must be taken to determine the hazard classes of the material to be shipped (covered in Section 5.2)





If samples are shipped on Friday or before a holiday, contact the laboratory to determine when the laboratory is accepting samples. If shipping on Friday, mark “Saturday Delivery” on the FedEx shipping label. UPS does not deliver on Saturdays.





How to pack a cooler for transport:





5.5.1 Select a cooler that is in good repair and clean. Secure and tape the drain plug with tape inside and out.





5.5.2 Double bag ice in heavy duty ziplock (or equivalent) bag. Do not overfill the bag with ice and confirm double bag are securely closed. “Blue Ice” shall not be used because of the possibility of samples begin cross- contaminated.





5.5.3 Each sample shall be bagged in separate bags. Multiple sample jars or bottles comprising a sample can be bagged together providing the bottles and jars are wrapped to prevent breakage. Glass 40-milliliter (mL) vials containing samples for analysis of VOCs will not be bagged with any other bottles or jars. Glass 40-mL vials shall not be packed in the sample bag with samples from another location. If vials are transported in a foam apparatus, samples from different locations can be bagged together provided the level of contamination is generally the same (do not place known or suspected low concentration samples and known or suspected high concentration samples together). The samples will be bagged in resealable plastic bags or sealed in bubble wrap envelopes.





5.5.4 Put a layer of bubble wrap on the bottom and along the sides of the cooler.





5.5.5 Place the samples and ice into a large clear plastic bag. The ice bags should be placed along all sides of cooler and on the top of the samples. Glass 40-mL vials will be placed in the center of the cooler. The plastic bag will be sealed with tape once the samples and ice are placed in the coolers.








Care will be taken when packing coolers for shipment during extreme temperatures (hot or cold). Extra ice will be used during periods of elevated temperature. When the temperature is below freezing, keep the glass jars or bottles in the center of the cooler and extra bubble wrap will be used to insulate the sample so the glass bottles are not shattered by expending water. Glass 40-mL vials will be placed on their sides so that expanding water pushes against the cap of the sample.





5.5.6 The chain-of-custody form shall be placed inside of a Ziploc bag or equivalent and taped to the inside lid of each cooler. If the chain-of- custody form includes samples in multiple coolers, a copy of the chain-of- custody form will be placed in each cooler and a note will be added that the cooler is one of a group of coolers.





5.5.7 Two custody seals should be used, one placed over the front opening and the other over the side opening (for hinged cooler lids) or the back opening (for non-hinged cooler lids). Clear packing tape should be placed over the signed and dated custody seal. The tape should be placed so that it covers one half of the custody seal, continues around the cooler, and then covers the entire custody seal. The custody seal number(s) should be recorded on the chain-of-custody form.





5.5.8 Seal the cooler using sturdy tape.





5.5.9 Place up arrow, the “package contains wet ice”, and fragile stickers on the outside of the cooler. Examples are provided below. Place any additional stickers onto the cooler as required by IATA.





5.5.10 If the shipment tracking number is known before the coolers are sealed, the tracking number should be recorded on the chain-of-custody form before it is sealed in the cooler (so that it is on all copies of the COC) and in the field notes. If the tracking number is not known until shipment, it should be recorded on the retained copy of the chain-of-custody and in the field notes.








[image: ]	[image: ]	[image: ]











6. References





ASTM. ASTM D4840 - Standard Guide for Sampling Chain-of-Custody Procedures.


2010.





ASTM. ASTM D6911-15 Standard for Packing and Shipping Environmental Laboratory Analysis. 2018.





EPA. A Compendium of Superfund Field Operations Methods: Volume 1. US EPA OSWER Directive 9355.0-14. 1987.





IATA. IATA Dangerous Goods Regulations (DGR) Manual, International Air Transport Authority. 2017.





END OF DOCUMENT















































ATTACHMENT 1





Example Chain-of-Custody
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Tunxis Laboratories, LLC	Chain of Custody# 8183


100 Northwest Drive	Tel: (860) 793-8866


Plainv ille, Connecticut 06062





			Client:	Project Location:


			Analysis Required:


			Project Number/ P.O. Number





			///Ill/I/I  	





			REPORT TO:


			


			


			


			


			


			


			


			


			


			


			Turnaround:	14 days Rush --





			INVOICE TO:


			


			


			


			


			


			


			


			


			


			


			





			Item


			Sample Number


			Source Code
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			Time of Collection
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			Sampler:


			Source Codes: W=Well MW=Monitoring Well RO=Runoff B=Bottom Sediment T=Treatment Facility S=Soil SG=Sludge LF=Landfill L=Lake/Ocean O=Outfall X=Other, Please Specify


			Preservation Code: l=lced S=H2S04 N=HN03 H=HCL R=NaOH T=Sodium Thiosulfate F=Filtered





			


			Transfer Number


			Transfers Relinquished By


			Accepted By


			Date


			nme


			Comments:
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Example Sample Labels
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ATTACHMENT 3





Example Custody Seal











 (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
) (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
)  (
CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER]
Date:
Sampler:
Time:
Signature
)
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